Ecological Restoration in the United States
It's a daunting task to build new interpretations of lost or degraded ecosystems. The great majority of restoration projects put a high priority on the biological requirements of endangered species, often drawing ecologists into intricate political controversies and negotiations among environmentalists, private landowners, industry, and agriculture. Meanwhile, resource managers struggle to gain enough information about historical ecosystems to reconstruct them successfully. There are often difficult judgment calls when scientists try to redesign something that has been degraded over many generations. And some critics argue that restorationists put wildlife interests before those of humans, sparking conflicts over how resources should be used. But perhaps the greatest problem of restoring ecosystems is that, once modern society has dramatically altered an ecosystem-for instance, by damming a river to provide hydropower-it can be difficult to restore that ecosystem successfully, partly because so many people rely economically on its altered state. Asking local residents to sacrifice their pocketbooks to restore an ecosystem is often a tough political sell. And the more people who are asked to sacrifice, the more complex restoration becomes. The science of restoring ecosystems is demanding, but any restoration on a large scale is also a social, economic, historical, and cultural process. A grand-scale ecological restoration has to address the economic demands of virtually every kind of interest group that uses that ecosystem. Government agencies lead most large-scale restorations, but those agencies must first have widespread political support When scientists began studying restoration of the Everglades, they tried to understand the ecosystems encountered by the first European settlers in the late nineteenth century. Until Europeans arrived, south Florida was a subtropical wilderness dominated by one of the largest wetlands in the continental United States-the Everglades. The Everglades was part of the KissimmeeOkeechobee-Everglades watershed that covered the southern half of the Florida peninsula. The Kissimmee River system flowed south into Lake Okeechobee, the second largest freshwater lake wholly in the United States, providing fresh water for the Everglades, which was once a shallow sheet of water 100 kilometers wide moving slowly but steadily to Florida Bay.
Starting in the early 1880s, settlers began draining portions of the Everglades for farms. Since then, more than half of the wetlands system has been converted to farms and urban development. But in the 1920s, two massive hurricanes caused extensive flooding, killing some 2,100-2,800 people. To prevent further loss of life, President Herbert Hoover approved a bond issue for the USACE to build levees around the northern and southern portions of Lake Okeechobee. In the late 1940s, after two more catastrophic hurricanes, Congress ordered the USACE to drain half a million acres south of Lake Okeechobee with a vast network of levees, canals, and pumping stations. These structures channeled floodwaters away from the rapidly developing eastern shore of Florida. They also supplied drinking water to growing cities, and the drained wetlands provided rich agricultural land for the state's sugarcane industry and for cattle and winter vegetables.
The massive flood control system has also blocked the flow of fresh water south from the lake, choking off the top part of the watershed from the bottom part, so the Everglades has become much dryer. This system diverts 1.7 billion gallons of fresh water daily into coastal estuaries to the east and west, which have had their salt balance disturbed, disrupting estuarine systems.
As agriculture and urbanization have intruded upon the Everglades, this ecosystem has shrunk by more than half over the past 120 years. Populations of wading birds have dropped by more than 90% since the turn of the century. Sixty-eight wildlife species in To restore the Everglades, USACE engineers, in partnership with the South Florida Water Management District, would have to build dozens of giant reservoirs to store water that today gets flushed into the ocean. The two agencies would have to revamp and relocate the canals and dikes to route water flow southward through the Everglades. The agencies would also need to build artificial marshes to filter pollution from cities and farms. Land would have to be purchased for buffer zones between the Everglades and farms and cities. Overall, the USACE's plan would replumb the watershed's system, reconnecting it from the Kissimmee basin above Lake Okeechobee through Florida Bay at the southern end of the Everglades.
In each stage of the restoration, the project must also address a complex set of water demands from agriculture, booming cities, and wildlife agencies. Even if water that is now flushed into the ocean can be recaptured, there will be ongoing conflicts over how to use the water. Resource managers will have to find ways to manage flood control for the region, provide drinking water for urban areas and irrigation for farms, and reestablish enough water flow to replenish The dams helped to cause the extinction of the coho salmon and to bring 25 other species of salmon and steelhead to the edge of extinction, reducing populations by 90%, according to American Rivers, an advocacy organization based in Washington, DC. The Snake River was at the top of American Rivers' listing of the most endangered rivers in the United States for the year 2000.
The problem goes back a long way. Beginning in the nineteenth century, the Pacific Northwest's early lumber mills created huge amounts of sawdust that covered river bottoms and clogged the gills of salmon. Clear-cutting of forests poured more silt into rivers, and cattle grazing caused erosion, which led to increased soil runoff. The USACE has tried numerous techniques to help fish get past the Snake River dams. But the fish populations are still falling, though USACE research suggests that the dams may not be the main cause of the fisheries' decline. Ninety-eight percent of juvenile fish are either shuttled around the dams-loaded onto barges and sent downstream-or they swim over the spillways on their way to the ocean, says Adele Merchant, fish program planner with the USACE Northwestern Division in Portland, Oregon. "There must be other factors causing the fish not to return," she says. "There are still a lot of private activities in the watershed. There is industry up and down the river. Cattle grazing can cause erosion that silts in gravel stream beds and affects the good spawning habitat."
In July, the Clinton administration indicated that it will delay its decision on removing the Snake River dams for at least five years. Within coming weeks, the administration is scheduled to release full details of its draft plan to recover the endangered fisheries in the Snake River, including steps to recover the salmon without removing the dams such as habitat improvements, harvest restrictions, and modifications to hydroelectric dams. In a 22 July 2000 letter to President Clinton, the Washington, DC-based National Hydropower Association commended the administration for delaying its decision on removing the dams and for encouraging modifications to dams as part of a salmon recovery plan. "As you know, hydro projects are not the only problem salmon face," wrote Linda Church Ciocci, executive director of the association. "We believe that the decline of the salmon is a problem that reaches far beyond the hydro industry." It seems dear that large-scale restoration projects can work best in places where modern society makes relatively few demands on the resource. In the case of Francis Marion National Forest, the longleaf pine ecosystem is being restored in parts of the forest farthest away from urban centers. But in stretches of the forest near roads and suburbs, resource managers have cut back on burning the woods. In south Florida, human demands for water could make restoration of part of the Everglades politically difficult, but control of public lands provides some flexibility to rebuild the ecosystem. In the Pacific Northwest, however, the Snake River has been used so intensively, in such a variety of ways, and for so many decades, that restoring the salmon habitat seems an extraordinarily complex task.
Burning the Forest
Each of these restoration projects must have political support of local residents, environmental groups, and economic interests. A wide range of stakeholders must come together in agreement on why a large-scale restoration is needed. Ambitious ecological restorations usually require some sacrifices by people living near those landscapes. In general, large restoration projects can succeed only with a combination of extensive scientific study and careful negotiations among people who would be most affected.
